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tSUMMARY

Variable Cost to Procure (WP) parameters were developed for
HQ, ARRCCM for use in procurement of secondary items, both Army Stock
Fund (ASF) and PA Secondary (PAS) funded. The VP is basically a
procurement setup cost which is incurred each time ARRIOM initiates a
request to replenish its stock of an individual secondary item.
Tncluded in the VCP parameters are direct and indirect labor, ADP, and
support costs for (a) processing the purchase request (i.e. a
Procurement Work Directive (P1M)) to procurement, (b) the purchase
action, and (c) the receipt and payment. The new parameters will be
entered in the Materiel Management Decision (IMMD) file in the Commodity
Command Standard System (WSS) where they will be extracted as required
for use in various study runs (i.e., the COW DIFFERETIAL (COSDIF)
computations and the Zoonemic Order otantity/ Variable Safety Level
(OOQ/NSL) computations).

The approved cost breakout for the VCP parameters is for (1) LOW
Dollar Value (WV) orders (less than $10K), (2) High Dollar Value (HDV)
orders (equal to or greater than $10K), and (3) Basic Ordering Agreements
(BOAs) eparameters currently used at H0, ANCM ares

LDV VMDs HDV PW1s BMb
V-P for Stocked Item: q33 -1TT77 MT
¶CP for Non-Stocked Ttem: $275 $ 819 $198

The new parameters, as documented in this study, are as follows
(in FY8l dollars):

WDV RDS HDV RiDs BOAs
'XP for Stocked Item: "764 $1,'023 gr
WCP for Non-Stocked Item: $689 $1,981 $400

For the new parameters, the only difference between the stocked
item and non-stocked item is that for a ncn-stocked item, the FMb is
autcmatically generated when a requirement exists, and the initial item
manager review of the Supply Control Study (SCS) is by-passed.

AR 710-1 states that the VCP parameters are to be updated
when cost of living raises are granted or if the FMb process changes
significantly. lb accomplish this, a computer program wo s developed and
documented, and data was gathered in such a manner as to minimize
future effort at ARR)OM. The computer program taken such input as
civilian and military salaries, number of PRDs prccessed in a given
year, and yearly supply and communications costs. In addition, the
input file for each directorate/office indicates each grade level of
personnel and percent of time spent on processing secondary item FWDs,
the number of slots at that grade level, ar% a ratio of effort to
Srocem a LOV PWD versus a HDV Vib. When input is changed, the program
s executed and new VCP parameters are obtained.
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VARIABLE COST TO PROCURE

OBJ~rrvE

a. To determine for use at HQ, A1RIM a new set of variable cost
to procure (VP) parameters for procurement of secondary items, both
Army Stock Fund (ASP) and PA Secondary (PAS) funded. The approved oswt
breakout for the *C Parameters is for (1) Low Dollar Value (WV)
orders (less than $10K), (2) High Dollar Value (HDV) orders (equal to
or greater than $10K), mnd (3) Basic Ordering Agreements(BOAs).

b. To document methodology so that the VCP parameters can be
updated as required with a minimu amount of effort.

APPLICATION

The new cnst to procure parameters would replace those parameters
currently used in the COST DIFERTIAL (OOSDIP) mcxlule and WCNOMIC
OOER UJANTITY/VARIAELE SAFETY LEV (EOQ/SL) module in the Ccmmodity
Command Standard System (cOCSS). The COSDIP and EOQ/VSL modules
determine whether an item is stocked and when and how much of a
secondary item should be purchased, respectively. The parameters would
be entered permnently (until the next update study) in the Material
Management Decision (*Mt) file in CCSS, where they would be extracted
as required.

BACKGFC

The ordering cost parameters are basically procurement setup costswhich are incurred each time A=RCM initiates a request (i.e. a
Procurement Work Directive (NWD)) to replenish its stock of an
individual item. The VIP is traded off with the estimated holding cost
to determine the optimal time to buy that item. This trade off directly
affects the frequency of replenishment procurement, i.e., the higher
the ordering cost, the less frequently one tends to buy (and thus, a
larger procurement quantity) and, conversely, the lower the ordering
cost the more frequently one tends to buy (and thus, the smaller
procurement quantity).

The VCP parameters are also used in the CODIF WHAT TO STOCK
MATHE4ATICAL ,•EZL where it's determined if items should be stocked or
not. In general, if all other parameters remain constant, the number
of items stocked would increase • the WCP parameters increase.

, , . , ii• ,.,'•'. ,



The WP parameters currently used at HQ, AMCC(1 a are as follows:

LJ)V PN~s HDV NWDs BOASWP for Stocked Item: $33 ý1,372 " M~4
VCP for Non-.Stocked Item: $275 $ 819 $198

The importance of the WP Parameters as inputs to the WQ/VSL cost
equation should not be underestrimated. TiiM should be spent to
accurately estimate themi annually at a minimumz or whenever significantchange occurs. Appendix A addresses the sensitivity of the total
variable cost to the 1XP parameters. It sham that within the domain
of independent variables, it the W~P parameters were off by $1.00,
ARPM4 could save (i.e., use more wisely) $5721( per year by adjusting
the VCP parameters. It is also reasonable to state that if MCOM's VCP
parameters were of f by $10 (a 3% change ($10/$335) for LDV PWDs and a It
change ($10/$1#372) for HhYV Y~s), that ARROM could save (i.e.,use more
wisely) $5.72141 per year. It is not suggested that the results be used
to quantify the total cost impact of large changes to VCP parameters
because the assumptions of independence would no longer be valid (see
Addendum 1 of Appendix A, rage A-9).

APP~nACH

In order to determine a new set of WP parameters, information was
gathered concerning direct and indirect labor, ADP, and support costs
for (a) processing the puichase request ('FD) to procurement, (b) the
urchase action, and (c) receipt and payment. Section 11 of Appendix B
inAR 710-1 (C17) contains a list of functional elements to be included

in the cost to procure. This list, show.n in Appendix B of this report,
served as a basis for obtaining data from various directorates which
process secondary item A09. Data was gathered for each specific
element unless it was feasible to gather data for a group of elements.
For examp~le, the procurement directorate is already conveniently
divided into areas which process ITDV secndry item PWD9, and areas
processing HM~ Ma therefore a combined price could easily be obtained.

When determining the 'VCP parameters, data shoucld reflect the
variable costs related to the frequency of replenishment actions, and
care should be taken to exclude fixed costs. As per AR 710-1, fixed
costs are those that are Judged to remain constant if 50% of the
workload were eliminated. This evaluation can be difficult at times.
Consider, for example, whether supervisor's time should be included in
the ¶,CP parameters. if the secondary item workload is reduced by 50%,
working personnel would probably be reduced, but it's questionable
whether sections or branches of offices would be comrbined, thereby
e liminating same supervisor's positions. Many othier factors would

a Those parameters were developed by HO, TAFM4 and documented in the
report titled TnAc4 cost to muy, DRsTA-Ec, Feb 78.
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probably enter the decision. One. must address these situations and
just try to boe consistent. For this study, if the majority of workload
in a division, branch, or section is identified as prccessing secondaryitem PWD~s, a percent of the supgervisors time was included commensurateto the percent of his employee's time prcessing secondary item PWDs.

In order to understand the secondary item procurement process, a
simplifie overview is shown in Table 1. The office symbols are:

DRSAR-W4 Materiel Management Directorate
DRSAR-MS Management Information Systems Directorate
DRSAR-PD Production Directorate
DRSAR-CP Office of the Comptroller
DflSAR-LE Logistics Engineering Directorate
DRSAR-QA Product Assurarne Directorate
DRSAR-SF Safety Office
DRSAR-PC Procurement Directorate
DRSAR-T4 Transportation Directorarte
DRSAR-SB Small Business Office
DRSAR-WC Office of Chief Counsel and Congressional Affairs
DRSAR-PP Procurement and Production Policy and Plans Office
SBALO Small Business Administration Liaison Office
DCASR Defense Contract Administration Services Region

The VCP parameters are average costs to process secondary item
Sfor replenishment procurement. To determine the VCP parameters,
the total costs for a year fovr processing secondary item LV PCs and
for Hta l0s are established. Those total costs are then divided bytheir respective populations. It should be unmderstood that during anygiven 12 month period, the MeDs actually processed are a ccwosite of
several fiscal year (FY) programs (i.e. MOt8, FY79, FY78, etc). It is
therefore assumed that the cost of processing a specific fiscal year
program (e.g. FY80) through subsequent years to completion is
essentially equal to the cost of processing the composite of all fiscal
year programs during a 12 month period (e.g. 1 Oct 79 to 30 Sep 80).

The total costs include direct and indirect labor, ADP, materiels
and supplies, equipment rental, ccrmunication services, and postage.
All these costs are obtained from the directorates involved in
processing secondary item PWDs. The number of PWDs generated is
obtained from the Materiel Acquisition and Delivery (MAD) File in CCSS.
Details are discussed in the fol.loing section.

3



Table I

PROCUREMENT PROCESS FOR SECONDARY ITEMS: SIMPLIFIED OVERVIEW

1-ýRSAR-WM I Review and approve recommended buys or cutbacks,

" RSAR-MS Separate, staple, and distribute MOs.

ORSAR-PO Make/buy committee action,

7ORSAR-CP Commnit funds.

!ORSAR-L Assemble Technical Data Package (TOP),

" Desin Agency Obtain TOP from design agency, as required.

D Q Prepare Section E.

DRSAR-SF As required, provide safety provisions.

D RSAR-PC Procurement actiont prepare solicitation, evaluate
bids/proposals, select contractor, prepare and award
contract.

SSAL0 .. Screen PWOe for 8-A candidates,

ORSAR-SI j Review preo-solcltation document for small business

set aside candidates.

DRSAR-L[E Provide appropriate number of bid sets.

DRSAR-TM Determine government cost of FOB origin.

DRSAR-GC _ Legal review, If contract is over $10K,

DRSAR-PP J } Board of Awards, if contract is over $100K.

DRSAR-CP I Obligate funds, disburse funds, finl liquidation ofI
obligations.

E OCASR Administer contract through final delivery of goods,
final disbursement of funds, and contract close out.

4
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In general, for each dollar category (aV and HDV) the total HQ,
ARROOM labor plus fringe benefits, AJDP, materials and supplies expended
in processing secondary item PWDs for a year period are identified.
These total costs are divided by the total number of FaDs generated in
a year period for each dollar category to obtain the VCP parameters.
This assures that the WP parameters reflect average costs per eD, and
avoids problem areas where different directorates process different
nuTber of FWDs, and therefore, have an unequal base.

Tables of Distribution Authorization (TfAS) for each of ART4's
directorates/offices were obtained. For each TDA line number the
percent of time for processing secondary item WDs and the ratio of
that effort spent on LDV PWDs versus HDV PWDs are determined. This is
then multiplied by the appropriate general schedule salary (using Step
5 for all cases) or military salarya yielding a yearly labor cost for
processing secondary item LDV and HDV PWDs. Dividing the yearly labor
cost by the number of FWDs proaessed in the two categories, yields the
labor cost per PD. The total labor cost per PD for each category is
increased by 29% for fringe benefitsb. Finally the labor cost for
DCASR personnel, plus the cost of ADP, materials and supplies,
equipment rental, and other support costs are added on, yielding the
total VP parameters.

To perform the above computations, a small computer program was
written, and is docrumented in Appendix C. Data for each 'IDA line
number, which is considered part of the WD process, is stored in a
file for each directorate. A file for the GS salaries (Step 5),
Military Salaries, etc. is also maintained, along'with other
appropriate data (see Appendix C for details), allowing the WCP
paraee.ters to be easily updated. For example, when cost of living
raises are granted, the file containing salaries is updated and the
computer program re-run to obtain new cost to procure parameters. Or,
if significant changes occur in the processing of secondary item 1aDs,
then the associated directorate files only need changing and the
computer program re-run to obtain new VCP parameters.

Not yet discussed, but certainly important, is the determination
of the number of secondary item LWV and HDV FWDs which were processed
through ARROOM in a year period. For this study data was extracted
from the Materiel Ac"iisition and Delivery Issued (MADISS) File, Sector
00, Segment 201 for all PWDs issued during FY80. This file contains all
issued PWDs, whether they be for secondary items (both ASF and PA
secondary (PAS funded)), principal end items, or ammunition. Theprincipal data elements used are the PRON number and ammendment number,

8 DF, DRSAR-CP, 20 Nov 80, subject: Composite Standard Rates for CostingMilitary Personnel Services -FY81.
bAS pet guidance in C17, AR 710-1, 1 April 80.
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date ordered, delete code, financial. inventory accounting code, and the
total. order amount. With these data elements, the number of PWDs
issued for different funding categories and their distribution with
respect to dollar value per FWD are easily obtained (see details in
Appendix D). For FY80, the number of LJV secondary item PWDs (basic
PRONs) equalled 5,323 while the number of HDV PDS equalled 2,122(see
Appendix D, Table D-10, pg D-13). These numbers exclude provisioning PWDs
since the VCP parameters are only used with replenishment actions.
hlso excluded are the numbers of cancelled replenishment MDs since the
VCP parameters are based on the number of replenishment PWos which are
processed through receipt and payment for goods; however, the labor,up
to ard including the cancellation action, is included in the total cost
to process replenishment PWDs. Another source to get similar data on
the number of PWDs is from the DRSAR-PC MWD Workload Report; however,
it is not possible to determine the cuantity of provisioning PWDs. ]
RESPONSIBILITIES OF DIRCTORATES/OFFICES '1

This section contains a brief summary of the major tasks performed
by each directorate/office that are related to the processing of
secondary item PADs.

1. MATEREL M E DIRECTORATE

a. Review and approve/disapprove supply control studies (SCS)
which have recaomended buys and cutbacks.

b. Resolve problems with items which are in the procurementcycle. c. Forecast buys for procurement planning.

d. Process receipt of shipment forms from depots.
e. Process all changes (amendments) to MWDs.

2. OFFICE OF TIM COMPTROLLER

a. Certify funds, both for ASF items and PA secondary(PAS) items.
b. Obligate funds when the items are put on contract.
c. Direct the disbursement of funds.

3. LOGISTICS EMINEERG DIRMIMRATE

a. Assembly Technical Data Package MVDP).
b. Provide required number of bid sets to procurement.

,'I



4. PI4XVREMEW DIRF4MlRATE8

a. Prepare solicitation.
b. Evaluate bids/prciposals.
c. Select contractor.
d. Prepare and award contract.

S. PROMICTION DIFRORATE: Make/buy co'mittee action

6. MANACETM INFORMATICIN SYSTEMS DIFORM'TE

a. Run CCSS applications.
b. Seperate printouts and distribute.

7. PRODUCr ASSURANCE DIRECTORATE

a. Provide Section E of PR0Ns, i.e. (1) level of inspection •

(2) First Article Test (PAT) requirements, (3) First Article Inspection
Test Equipment (FAITE) availability, and GFM/GE.

b. QA support to contracts, i.e. technical assistance to
Procurement and Production.L:S

8. SA.ETY OFFICE: Review Procurement Package Input Requests,
DRSAR s-•pm c rnd 197 to determine if safety provisions are required.

9. TRANSPORTATION DrMTMTE: Determine government cost of
ta Casporiatlon--ar RBo orgf A C t

10. SbALL BUSINESS OFFICEs Review pre-solicitation documents forsmall buasi'h6`-se s-Ffde -ca-n-U-~dates.

W, SALL BUSINESS AEMINISTRATION LIAISON OFFICE. Screen all PWDs
for le-A cthaePoues (miAnng ndSggtnesses).

12. OFFICE OF CHIEF COUNCILj AND CONGREWSIONAL AFFAIRS

a. Legal review of all contracts valued over $10K.
b. Legal guidance/participation in default actions or purchase

order withdrawals.
c. Respond to Congressional inquiries an spe-cific contracts.

] 3. P &..P POLICY AND PLANS OFFICE

a. Chair Board of Awards Committee.
b. Resolve problems with items in the procurement cycle.
c. Implement the Procurement Aging and Staging System (PASa).

7



UABOR COSTS

A summary of the labor costs applicable to the VCP parameters is
shown in Table 2. These costs are based on the data listed in Appendix
E, which %es input to the computer program (documented in Appendix C).
Data in Table 2 was extracted from the program output as shown in
Section C-4 of Appendix C. The labor comts include both direct and
indirect labor. All costs shown are in FY81 dollars.

Table 2. LABOR COST PER PWD
LDV PWDs 1DV FWDs

Materiel Management Directorate 7TfO73" 7$32
Office of the Comptroller 46 46
Logistics Engineering Directorate 46 46
Procurement Directorate 157 757
Production Directorate 3 3
Management Information Systems Directorate - -
Product Assurance Directorate 57 57
Safety Office - -
Transportation Directorate 1 1
Small Business Office 1 6
Small Business Association

Liaison Office - 4
Office of Chief Council - 14
P&P Policy and Plans Office 22 23

TOA $448/p,, a $1,281/PWD

The labor cost for the Defense Contract Administration Services
Region (W.ASR) are not included in Table 2, but will be discussed later
in a seperate section.

As per quidance from AR 710-1 (see Appendix B, Section II, Part
III) labor fringe benefits costs totalling 29% of the labor costs are
to be included in the VCP parameters. The 29% is composed of (a) 8%
for personnel benefits such as health insurance, retirement, life
insurance and disability, and (b) 21% for leave entitlements to cover
sick leave and annual leave, holiday leave, and administrative leave.
The labor fringe benefits are as follows:

LDV MDs H1V PWDs

Labor costs $448/PWD $i,281/*iD
Labor benefits factor 29% 29%

Labor fringe benefits $130/PD a $ 372/p, a

anue to rounding, the total value may he slightly different from the
sum (or product) of the above numbers. Actual numbers are shown in
Appendix C, page C-l.

8 .....



AUTYCMATTC DATA PROCESSING (ADP) COSTS

This section contains a s~mary of the CCSS applications which
totally/partially contribute to the cost to procure. Even though most
of these applications are run periodically, the Central Processing Unit
(CPrJ) time is considered part of the VCP parameters since the length of
the run depends on the number of PWDs. The applicable applications
along with their associated cost per PWD are shown in Table 3. Appendix
F contains a description of each application as well as the
determination of applied percentages to the VP parameters.

Table 3. StMAIW OF ADP COSTS

A.ppi cation kumber ltil Cost/Year

#404 Requirements Control Process $14,750
#405 CCSS Milscap/Interface 15,835
#406 Financial Fiscal 7,139
#418 Pre-Supply Control Study Update 1,235
#420 Supply Control. Study Review & Coputation 1,918
#421 Supply Control Study Format & Print 10,385
#471 Standard Automated Bidders List (SABL) 9,340
#511 Procurement Aging & Staging System (PASS) 1,578
#518 Work Ordering & Reporting Cewmunications

System (WORCS) 1,249
#521 Control Input Data Entry System (COIN) --
#532 Requirements Determination & Execution

System 9,602
#542 ARTIS
#558 8OQ/1S Simulation --

TOTAL APPLICATIONS coar PER YEAR $73,031

ADP Cost/PWD $73,031 / 7 , 44 5a - $9.81/MlD

:I

1The number of PWMS initiated during FY80 at HQ, A1Mt4 is extracted
from Appendix D, Table D-10 (page D-13).

9
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SUPK•r COSTS

This section contains a sumnmry of the support costs which are
determined to be part of the VCP parameters. Appendix G contains the
explanations as to how these figures were derived.

COST PER PMD

a. Materials and supplies: $ 6. $10.
considered costs from the Procurement
Directorate for preparing solicitations and
contracts, and from the Logistics Engineering
Directorate for the reproduction of bid sets.

b. Long distance telephone calls:
considered costs from the Procurement
Directorate for their discusson~s with
contractors.

c. Mail: $8. $8.
considered costs from the Procurement
Directorate for railing of purchase
requests, solicitations, contracts,
etc.

d. Personnel Support: $8. $20.
considered a peroent of the Civilian
Personnel Office (CFO). The percent
was determined by dividing the
equivalentb number of people involved
in processing secondary item PWDs, by
the total workforce spported by CPO.

TOL SUPPOR COST •M • WD $23./PWD $38./PWb

a Due to rounding, the total value may be slightly different from the sum
of the above numbers. Actual numbers are shown in Appendix C, page C-li,
or Appendix G.

b One equivalent person equals 2,080 hours of labor. Refer to Appendix
G for an exaniple.

10



DCASR and DEPT ECEIPTS COSTS

The costs for the Defense Contract Afiinistration Services Region
and the depot receipt are obtained from the Feb 78 TARCD4 Cost to Buy
Studya. The study not that te DCR costs were 1Y75 b
costs which they escalated to NF78. DAM?, DFI-M.S acknowledged that
more recent daita wea not available. Therefore, the PY75 cots were
further escalated to FY81 by applying the cost of living increases to
the general schedule salaries as wa done in the JAN 81 TACCK OST TO
•BY studyc.

IV PuDS HOV PWDs
Depot Receipt (FY78 dollars) $ $ '-'7.T"
DCAS cost (MB77 dollars) $

OCT 78 Cost of living increase (5.5 percent) $ 4.19/MW $ 14.40/Mu
OCT 79 Cost of living increase (7.0 percent) $ 5.62/PuD $ 19.33/PD
OCT 80 Cost of living increase (9.1 percent) $ 7.82/PuD

DCASR and Depot Receipt Cost (FY81 Dollars) $93.78/, $322.37/PWD

IL

M Th Cost to Buy, Report Number mc-10-6-04, DIMTA-K, FW 78.
b Message, AC3-KE, H0, AMC, 101955Z Jun 75, subject: Revised Variable Ordering Cots.
c T COST 0 BUY FPY81 UPDATE, Report number WC-10-80-09,

Systems and Cost Analysis Dirwvtorate, JAN 81.
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TITAL VARIABLE COST TO PRCCURE

The following is a suzmary of the variable cost to procure parameters
(in FY81 Dollars):

LW D Ds F V PWDs

Labor $448 $1,281
Labor Benefits 130 372ADP 10 10
Support 23 38
DCASR 94 322

TOTAL VARIABLE COST TO PR=CU: $704/MD a $2,023/WO

At HQ, ARV , the VCP for a LV MD equals $704 and the cost for .
aHV NWD equals $2,023. Ite above values are for stocked secondary
item FWDs (both ASP and PAS funded). The row parameters for
non-stocked secondary item. are slightly lowern the only difference in
processing the PWDs is that a VWD is automatically generated *en a
requirement exists for norn-stocked items. For a stocked item a aCm is
first generated indicating a recommended buy and the item manager must
first approve it before a PWD is generated. This initial review of SCS
is estimated at 10% of the cost per M ifor labor and benef its in the
Materiel Management Directorate. The VIF parameters for non-stocked .item are:

LOV WD HV WqD

VCP for Stocked Items $704/AW $2,023/,W 'I
Reduction for initial review

(labor and benefits) $._I.5 D $ 42&E

VCP for Non-Stocked Items $689/MD $1,981/FM i

a Due to rounding, the total value may be slightly different from the sam
of the above numbers. Actual numbers are shown in Appendix C, page C-1l.

b Determined as 100 * $113 * 1.29 : $14.58 (rounded to $15)
C Determined as 10t * $322 * 1.29 - $41.54 (rounded to $42)
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FCP FOR BASIC ORDERINM AGREINS

Basic Ordering Agreements (BOAs) are special types of contracts
which are negotiated periodically (usually annually) for varying
amounts of National Stock Numbers (NSNs). Then when a NSN reaches its
reorder point, a delivery order is generated against the BOA, and the
contractor produces and delivers the goods.

The contract negotiations are performed periodically whether an
item is at its reorder point or not, and hence are not considered part
of the variable cost to procure parameters. However, all actions which
are performed as a result of a delivery order are considered part of
the variable cost to procure for BOAM.

At HO, AMCM relatively few (less than 25) BOAs are used for
replenishment of secondary items, so it was difficult to obtain
specific data on processing delivery orders for BOAs.

Table 4 shows the costs which were included in the Variable Cost
to Procure for BOAs. The 'CP for delivery orders of stocked secondary
items equals $415. As discussed in the previous section (pg 12), the
VCP for non-stocked items can be reduced by $15 due to the elimination
of the initial item manager review of the SCS. The VO for delivery
orders of non-stooked secondary item is ($415 - 15) or $400.

RESULTS

This report documented the WCP parameters developed at HQ, AMM
for use in replenishment procurement of secondary items. The approved
cost breakout is for (1) low Dollar Value (L") orders (less than
$10K), (2) High Dollar Values (HDV) orders (equal to or greater than
$1OK), and (3) Basic Ordering Agreements (BOS). The new parameters,
as documented herein, are (in FY8l dollars):

LDV• VM HV V• BOMs
WP for Stocked Item
'CP for Non-Stocked Item $689 $1,9el $400

AR710-1 states that the VCP parameters are to be udated when
the cost of living raises are granted or if the FD process changes
significantly. To accomplish this, a ocmputer program was developed
and documented in Appendix C, and data was gathered in such a manner
as to minimize future effort at AMCM.

13



Table 4. VCP FOR BOAs

CLOs er-P-WDa1

DR.AR-+4 b (50% of value shown page 8) $57.
DRSAR-CP (as shown mn page 8) 46.
D•AMR•• (as shown on page 8) 157.

WM ALB $260.

Labor Benefits (at 29% of the above total labor) $ 75.

ADP (as shown on page 9) $ 10.

Support Costs (as shown on page 10) $ 23.

DCASI (50 %of value shown on page 11) $ 47.

VCP for WAs $415.

8 Since the delivery order is more like a purchase order, the regular
cost per PWD for LDV PWDs will be used for all delivery' orders.

b 7ihe cost per MQD for DMAfl-1M is assumed to be 50 percent of their regular'
cost due to reduced time for answering questions which arise on 7Ds,
etc.

c Only a portion of the DCASR cost should be used, i.e., that portion
which is for the production follow up. It is estimated that 50 percent of
the cost should be applied.
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DRSAR-PES

MEMORANDUM FOR RECORD ? 1N .

SUBJECT: Variable Ordering Cost Parameters

1. As stated in AR 710-1, Centralized Inventory Management of the Army
Supply System, Dec 70, C17, paragraph 2-11(5), the variable ordering cost
parameters are to be reviewed and updated by each commodity command as a
minimum annually or whenever a significant charge occurs, Any increase
in labor costs should be used to update that portion of the variable
ordering costs.

2, HQ, ARRCOM currently uses variable cost to order parameters which
were developed by HQ, TARCOM during FY78, Those parameters have not
been reviewed or updated since that time, Per referenced guidance (para.graph I), these parameters must be reviewed and updated, The question
then arises as to how much effort is justified in performing the review
and analysis, particularl the first time at HQ, ARRCOM since this function
has never been performed here, To answer this question, the sensitivity
of the total cost with respect to the ordering cost is addressed in th1s .FR.
3. The ordering cost is basically a procurement set-up cost which is
incurred each time ARRCOM initiates a request to replenish its stock of

an individual item. The ordering cost is traded-off with the estimated
holding cost in the EOQ/VSL cost equation to determine the optimal time
to buy that item, This trade-off directly affects the frequency of
replenishment procurements, i,e., the higher the ordering cost, the
less frequently one tends to buy (and thus, a larger procurement quantity)
and, conversely, the lower the ordering cost the more frequently one
tends to buy (and thus, a smaller procurement quantity),

4. The total variable cost model used by the Army is found in AR 710.1,
Figure 4-6, In this model the stockout penalty depends on the duration
of stockout, and the holding cost is applied to the inventory position,
A similar model is found in the Naval Research Logistics Quarterly, V17(12)
Jun 70, in an article by Presutti and Trepp titled, "More Ado About
Economic Order Quantities (EOQ)", That model Is found below and is
used as a basis of this memorandum since it is more amenable for further
manipulation,
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Total Variable CoHt (TVC) lqtatl.on ($/Year)

Q 2I• EQ 1 TVYC Z A i |)

1.: i-i ajCi(•~i + Kioi + i)

Subject to the following constraint
O" .5Zto 2  F -1 :

iin 0 a .I- xp(-V'-2 ki) exp(-V'K ) <8

jul 2 Q i J

In most cases, F1- exp(-V" Qi )]-i

Therefore, the constraint becomes

n O05ZiU 2
EQ 2 Z ii exp(-"/Ki) _< i

i-l 2 Qi

where: Q a order quantity (units)

D - annual demands (units)

K a safety factor

a - std. deviation of unit demand during a lead time

a - holding cost factor

A - ordering cost (dollars per order)

c i item cost (dollars per unit)

* , mean X..•l tLmO demands

Z - item essentiality (relative military worth)

6 - constraint - expected number of essentiality-weighted units in
a backordered position at any point in time.

n - number of different items in the inventory

A-2
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In order to determine the change in the Total Variable Cost (TVC) as
the ordering cost (A) changes, the derivative of TVC with respect to
A is needed, To do this the following theorem is usedt

Theorem a. If f(urv) is a differentiable function of u, v, and u, v
are differentiable functions of x, y, the composite
functions, f (u(xy), v(xjy)) - F(xy),

is a differentiable function of x,y, whose partial
derivatives are given by

axtl ax afv a
- -

ay au ay va

- and whose total differential,

'tdf -a du + __ dv

has the same form as if u,v were independent variables,

The TVC equation is a differentiable function of {A,Q,D,ac.,PK,o,Z,01,
some of which are relatively independent and some of which are dependent,
The TVC function can be written as follows (see Addendum 1 for explanations
why some variables are considered independent while others are considered
dependent):

EQ 3 TVC n f rA(Q,c),Q(A,a,D,omc),Dac,IJ(D),K(D,o),o(D),Z,13(Kcq)}

Now, by applying the stated theorem I

Df f af f a f at af
EQ 4 dTVC - - dA +-- dQ + - dD"+- da+-- dc+-- dW +-- dK +

aA DQ aD as ac ýU D

-do + -dZ +--dO
Do az 9B4

lBrnnd, Louis, Advanced Calculus, pg 157, John Wiley and Sons, !nc.,
New York, 1955.
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To solve this, the derivative of each variable Is required. Since the
variables Dac, and Z are independentpit rmct.,t which arc LrwvaLud ns Con-
HLU1tS (see Addendum 1 for expluaHat.on), their derivatives equal zero.
That is:

dDm 0

de" 0

dc 0

CI = 0

By applying the stated theorem, the derivatives of the remaining
variables are determinedi

---- dD-- (0) 0

do -dD 0 j
3D

DK 3K
dK - - dD + - dr * 0BD Da

3DQ Q •q aQ
dQ -- dA+- da +-- dD + - do + I- dDA aa DD D)o 9C

DQ
dQ - - dA

0 - dK + d•d + - dQr)K DC) (I

dB -- aqdQU ý- dA

Substituting these values into Equation 4 yields:

dTVC - dA +- A + (0) +- (0) +- (0) +
3AAQ ;D Ba 3c

31f 31 af af af Do 8Q

S(0) 
+ (0) + -- - (0) +-- (0) + - dA

01i DK Cy az1 a 3Q MA
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which reduces to:

ýf af aq af aB aQ
EQ 5 dTVC - -- dA + - dA + dA

BA Q aA B8 Q BA

This equation can be further reduced by recognizing that the partial.
derivative of the TVC with respect to $B f)equals zero, and hence the
last term is eliminated,

The equation can now be written as followero

BE af 8Q1
EQ 6 dTVC - +--" dA

8A aQ 7A

dTVC af Bf aq •
EQ 7 - -, + - -. - .

dA MA BQ 3A
To solve EQ 7, the three partial derivatives must be determined. ohe
equation for QI was found through the application of the Lagrange Function

using EQ I and EQ 2 (see Addendum 2 for details),

Qiu _ +

The partial derivative of Qi with respect to A is then determined (see
Addendum 3 for details):

Qi D
- U

DAi a ci(qi - a

Note that the partial derivative of Q with respect to A in evaluated

i Ii
at theoptima valueof mi



The1 partial derivative of the TVC function with respect to A and Q are'

D 1

DIi f -A D a

... BQi Q i

These values can now be suibstituted into EQ 7.

d-n Di + 2Di aici 1Di[

'1 i .-i 1 qL " .. 2 J•- L - i)dTVC f ' ii)

- E[7 1 i± (Q' +

Tomake EQ 8 more amenable to rough cal.culations,-it is assumed that oi , 0, ,,AD i A Di D D"

dT__ dT - -n . .....
di +

-h 
I c Uqi 

Q
dA A D~~Q 2Q

EQ 9 dTVG n 3 \ Di) A:, 1)
dA j1 12)W) 7Q3 a. J(C
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In order to solve EQ 9, the unit price (UPRICE), (.he reorder cycle
monihs (RIEOCY-MOS), and the reorder cycle quantity OtEOCY-QTY) were ex-
tracted from the NSNMWR for each ARRCOM stocked secondary item (both ASF
and PAS funded). With these values, EQ 9 can be solved, since:

D /Q1  1.2.O/REOCY-MOS

ci. = UPRICE. RROCY-QTY

ai a 0.23

$1372.00 when (ci.Qi) • $10K
A 1  $335.00 when (c±,Q±) < $1OK

Several characteristics of the data used in this analysis are
presented in order to provide a better understanding of the items under
consideration.

value of reorder quantity (c.Qi) 2$10K <$1OK

number of stocked items (N) 1,164 18,152

average value of ci.Qi $67,528.38 $1,653.65

average frequency of replen- 1.42/year 0.55/year 1

ishment actions (Di/Qi)

Through the application of the program in Addendum 4 to the data
from the NSNbg)R, EQ 9 was solved, yielding:

dTVC . -$572,216.77
dA $1.00

That is, if the variable cost to order were off by $1.00, ARRCOM
could save (i.e., use more wisely) $572K per year by adjusting the VCO
parameters (which, in turn, adjust the EOQ, etc.). One should note that
this solution is only valid for small changes within the domain of the
independent variables.

It is reasonable to state, however, that if ARRCOM's VCO parameters
were off by $10 (a 3% change for values lese than $10K, and a 1% change
for values 0$10K), then ARRCOM could save (use more wisely) $5.72H per
year by adjusting the VCO parameters. It is not suggested that the
results be used to quantify the total cost impact of large changes to VCO
parameters because the assumptions of the independence of several other
parameters would no longer be valid (see Addendum I).

A-7
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This ana].ysls did assume that each item's standard deviation of
unit demand during lead time (a ) opproached zero, which, if included in
the estimation, would have some impact on the final answer; however, for
the purpose of this memo, that added accuracy is not deemed necessary.

This analysis does show that the VCO parameters are important
factors used in the calculation of the VSL/EOQ for items in inventory by .
the Army. It is my opinion that ARRCOM's VCO parameters should be up-
dated and that a 2 to 3 month study would certainly be justified.

The undersigned wishes to express appreciation to Mr. Fred
Northey, DRSAR-PES, who again provided sound technical guidance, both 'N

theoretical and applications, throughout the course of the memorandum.

NORMAN H. TRIER
Operations Research Analyst
Systems Assessment Division:q
Program Analysis and

Evalutaion Directorate

"I :1

DIRECTOR, DRSAR-PE
Bill Funai, DRSAR-4MP
Fred Northey, DRSAR-PES
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ADDENDUM 1

This addendum provides the explanation for determining whether a
variable in the total cost equation is either independent or dependent.

f{D}: D is an independent variable. The demands from the field are
generated due to parts failing or preventive maintenance and do not
depend on any other parameters in the TVC equation.

ff~a: a is an independent variable. The holding cost factor is currently
Net at 23% and does not vary even if the other parameters change (unless
very large changes are implemented).

f[c}: c is an independent variable. The item cost will not change when
considering small changes in the order quantity. Certainly if large
changes were considered, then quantity discounts could become available
and the item cost could change; however, for application in this memo-
random, the item cost does not change.

f{Z¼: Z is an independent variable. The item's essentiality does not
depend on any other variables, and besides, it is currently not used,

fp(D)): pi depends of D. The mean lead time demands is the product of
the item's lead time (PROLT jin years)) and the item's annual demand
(D). Since only small changes in ordering costs are considered, the
lead time will rwiiain approximately constant.

f{u(1))t uo depends on D. Bach itm!& annual demand has some value for
the standard deviation, both of which do not depend on any other para-

meters in the TVC equation.

f{K(D,cu)): K depends on D and a. The safety factor can have values of
0, 1, 2, or 3, which can be applied to each item's itandard deviation
(o) of its annual demand (D). It,t•o, does not depend on any other var-
iable in the TVC equation.

f{Q(Aa,D,o,c)): q depends on A, a, D, a, c. The equation used to com-
pute Q for each item is derived in Addendum 2 and the equation contains
all. of these parameters.

f{O(K,a,Q)): ( depends on K, a, and Q. The expected backorders depends
on the variability of demands (K,a) and the quantity ordered.

ffA(c,Q)): A depends on c and Q. The ordering cost depends on the
dollar value per PRON (which is equal to c times Q); if the PRON value
is greater than $10,000, a higher ordering cost is incurred.
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ADDENDUM 2

I.n guncral, lot X be equal to any of the variables A Qe1, i,
'K , , Z•, o1 0, so that the Lagrangian Method can demonstrated.

Tie LgraA8ge gunction is:

L(Q, X1, X2 , X3, ,.., Xn) T TC(XI, K2, .. ,, Xn) - X(constraint eq.)

n ) n Q[n 0.5 Zi a
+ a c + Kic+ 2- i (exp(-•v2Ki)) -IE

ini NJ 2) L

where• ?% Is the rate of decrease in TVC with respect to the constraint.
The partial dertvative of the Lagrange eq with respect to X is

LQ 1-2

iQ 2 n 0.5 Zi 2

±i 'l 2q i

Note that for ease of manipulation, the subscript i will not be shown again
until the last equation.

Optimum values of K and X can bo found by equating the respective firmt
partial derivatives to zero.

Optimum values of K andX are found as follows:

SInca - X 0.5Z02  (-vl)exp(-42K)
-K =2Q

set "• equal to zero and solve for K

exp (-/4K) = -2qaco
r O. 5Za 2 x

EQ B-3

7!`L 0.5zOXAJ
_1, O. 5z+2f
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settIng equal to zero and solving for K yields

K'Q 11-4

K l 1 it -M-2

Substituting the value for K into EQ B-3 and solving for (-A) yields

K- 1. lit~ 2j- -* '

71 5za " o. 5za,-

EQ B-5

acu(-A) .-

Optimal values of Q can be found in a similar manner
•L AD a~O. 5Za 2 A
@ . -AD + -S + 2 exp (-K)

where K I - n C O, 5Zo

saU

and (-X) " "c

aL -AD* + ~ O5 (a1 exp 1 itn -o-
D(- Q 2 2 2Q2 05O.5Z 2

a L -AD + ac ac
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Setting equal to zero and solving for Q yields

ii-AD - aco
Q

-AD AD
2i 2 Q

o0 -AD +99! aG

2.2 (4)o,(_(j_
EQ B-6

I.•

i'

i +.

A-12
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ADDENDUM 3

The partial derivitive of Q with respect to A is derived in this addendum.
The equation for QiP as fouAd in Addendum 2, il as follows:

2Fa Li+ 7-)Sici

The derivitive using either the plus or minus sign yields the same result.

usina the plus sian using the minus sign

EQ C-1

Q 2AD+(EA

EQ C-2

:q• U + 0, ,, .Io •L•/ .

V7-

manipulating equation C-I yields:

EQ C -3

VAa J* cD aI

substituting equation C-3 into equation C-2 yields:

EQ C -4

aq_ D_ aQi Di

a -p- a c(Q± 7-
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ADDENDUM 4

C iOR{ AHRCOM MANAGED, STOCKED ,32CONDARY TTFmS,
C Tills PROGRAM COMPUTES WlE FOLLOWING:
C 1. NUMiE OF SIOCKED ITEMS (N)
C 2. AVERAGE VALUE OF REORDER QUANTITY (C TIMES Q)
C 3, AVERAGE FREQUENCY OF REPLENISHE1NT ACTIONS (D DIVIDED BY Q)
C 4. CHANGE IN TOTAL VARIABLE COST AS ORDERING COSTS CHANGE
C TiH ABOVE ARE PERFORMED FOR THESE 'MW DOLLAR VALUE CLASSIFICATIONS:
c' 1. WHEN (C TIMES Q) IS GREATER THAN OR EQUAL TO $10,ooo.
C P. WHEN (C TIMES Q) IS LESS THAN $10,000.
C
C DFINITIONS OF PARAMETERS:
C UPRICE 2 UNIT PRICE
C RQTY = RORDER CYCLE QUANTITY
C AMT = UPRICE * ROTY C # Q
C RHOS REORDER CYCLE MONTHS
C OF = ORDER FREQUENCY c 12 / R S= D /Q
C N = NUMBER OF ITEMST
C TVC v DERIVATIVE OF TOTAL VARIABLE COST WITH RESPECT TO ORDER COST
C H OR L ON END OF ABOVE PARAMETERS INDICATES HIGH(H) $ VALUE
C (>OR = $10K) OR LOW(L) $ VALUE (<$10K)
C

DATA NH,NL/2*O/
DATA AMTH, AwTL,OFIt,OFL,TVCH, TVCL/60.O/

5 READ(5, IO,ENDw30)FIACD1,IMPClUPRICE,RMOS,RQTY
10 FORMAT(At ,A1,IF92,F3.1,F9,.0)

IF(FIACDl .EQ. M .AND. IMPCI .EQ. 1) GO TO 15
GO TO 5

15 AT = UPRICE 0 RQTY
IF(AMT .LE, 0.0 .OR, RMOS .LE. 0.0)00 TO 5OF = 12.0 / RMOS

IF(AMT .LT. 10000)GO TO P0
NH a NH + 1
AMTH a AMTH + AMT
OFH 2 OFH + OF
TVCIfI:VCH+1.5'OF-1372.0O(OFO*?)/(O.P23AMT)
GO TO 5

20 NL x NL + 1
AMTL AMTL + AMT
OFL : OFI + OF
TVCL =TVCL+1 .5*OF-3ý"•.O*(OF**2)/(O.23*AMT)
GO TO 5

30 AMTH - AMI'H / NH
ODFI = OFfi / NH
AMTL = ATL / NL
OFL = OFL / NL
WRITE(6, 35)NHAMTII,OFH,TVCH
WRITE(6,35)NL,AMrTL,OFL,TVCL

35 FORMAT(3X,18,5X,F1.?.,SX,F6.2,SX,P.P.2)
CALL EXIT
END
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Appendix B

LIST OF ELEMENTS IN VCP PARAMETERS
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APPENDIX B. LIST OF ELEMENTS IN VCP PARAMETERS

This appendix contains the list of elements to be included in the
l1i cost to procure parameters as outlined in C17, AR 710-1, 1 Apr 80.

Appendix B. The list of elements was used as guidance throughout this
studyl however, data was not gathered for each and every data element
since it was convenient to group several elements into general categories.
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C17,AR 710-1 1 April 1980

Section II. FUNCTIONAL ELEMENTS TO BE INCLUDED IN COST TO PROCURE

I. DIRECT LABOR/ADP COSTS PER ITEM PROCURED AT MRC
(Exclusive of Any Contract Administration Function Not Listed)

A. Processing Procurement Work Directive to Procurement Labor ADP
1. Preparation of Documents Which Recommend the Buy $ -

2. Item Manager Review if Applicable

3. Preparation of PWD

4. Supervisory Review

5. Accounting Effort Related to Initiation,
Commitment and Obligation of Funds

6. Establishment and Maintenance of Due-In Records

7. Internal Control of PWD

8. Technical Coordination Associated with PWD Pre-
paration. (Does not include cost of maintaining
technical data, files, but does include cost of
adding technical data to the PWD whether accom-
plished manually or by automated process.) May
include:
a. Cataloging and Standardization Review ... __) (___..)

b. Determination of Quality Control Provisions
to be Inserted in Contract ( ) ( )

c. Technical Decisions Concerning Source (Com-
petitive Versus Noncompetitive) and Engineer-
ing Data Requirements

d. Packing and Preservation Review . ) ( )

e. Provisioning Data Screening _

f. Legal Review ( ) ( )

g. Transportation Data Review ( ) ( )
h. Review of Technical Handbook Adequacy ( ) ( )
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I Apri I 17,AR 710-1 1
B. Purchase

Either subparagraphs I or 2 below will apply for the "purchase" ,
function, depending on whether the value is below or above
$10,000.
1. For Small Purchase Items (less than $10,000) Labor ADP

a. Receipt and Recording of PWD$-j

b. Solicitation Effort(i ~~ ~ A, _, _
01 PWD Review (..9

(2) Determination of Method of Procurement ( .) ( )

(3) Obtain Source List ( ) (

(4) Draft and Type Solicitation

(5) Accomplish Solicitation ( ) -)

c. Evaluation and Award Effort ( ) ( )

(1) Price/Cost Analysis (__) ( __) *1

i (2) Selection of Contractor C..----) C_____

(3) Draft and Type Contract ( ) )

(4) Purchase Office Review (.... (.. .,

. (5) Legal Review ( ) (__

(6) Distribution of Contract ( ) ( )

2. For All Other Items
(For Call-Type Contracts, include only those
functions relating to the processing of orders.)

a. Receipt and Recording of PWD and Assignment
of Buyer

h. Solicitation Fffort . )

(1) Procurement Planning ( ) ( )

(?) PWV Review and Small Business Coordination (

(3) Determination and Finding (. ) (__

IB3
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CI7,01k 710-1 1 April ,

Lahor ,1% P
(4) Dittermination uf Type ContracL (__ __(__

(5) Synopsis and/or Preliminary Invitation
tNot cec

(6) Draft and Type Solicitation (

(7) Accomplish Solicitation ( ) (__

c. Evaluation and Award Effort

(1) Receive Quotes and Proposals (...) (..__)

(2) Opening of Bids

(3) Evaluation (Technical, Procurement,
Production Transportation) (___._... ( )

(4) Selection of Probable Contractor (... (....)

(5) Selection of Contractor (

(6) Procurement/Legal Review . )

(7) Draft and Type Contract ( ) (

(8) Process Administrative Commitment Document (._.) ( .... *)

(9) Forwarding of Contract to Contractor for
Signature (_..._) ( *..)

(10) Receipt of Contract and Final Review,

Si gnature . ) _ )

(11) Obligation of Funds )

(12) ;,,tribution of Contract and Final
Administrative Procedures .

C. Receipt and Payment

1. Runload and Check-in of Materiel Received

2. quality Inspection

3. Matching Receipt Papers

4. Relocation of Materiel During Receipt Processing

.. Movement of Materiel to Warehouse
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I April 1980 C17,AR 710-1
Labor ADP

6. Updating Storage Location and Asset Records

7. Updating MRC Asset Records

8. Processing DD Form 250 (Materiel Inspection and I
Receiving Report) and Invoices for Payment

9. Other Financial Effort Related to Payment - -

II. DIRECT LABOR/ADP COST PER ITEM ADMINISTERED AT A DEFENSE CONTRACT
ADMINISTRATION SERVICES REGION (DCASR)
note: These costs will be determined by Defense Contract Administration
Services (DCAS) and Defense Contract Audit Agency (DCAA) and published
by OASD(I&L) for use by all Military Departments and the Defense Supply
Agency

Labor ADP
A. Initial File Establishment $

B. Pre-award SurveyI'I
C. Price/Cost Analyses

D. Production Follow-up - -

III. LABOR BENEFIT COSTS (See DODI 7041.3)

A. Personnel benefits (health insurance, retirement,
life insurance, disability) will be computed at
8 percent of direct labor cost.

B. Leave entitlements to cover siuk and annual leave,
holiday leave, administrative leave will be computedat 21 percent of direct labor cost.

IV. INDIRECT LABOR/SUPPORT COSTS NOT INCLUDED IN I AND II TOTALS,$

A° Communication Costs (Autodin, Telephone, Teletype)

B. Internal Reoroduction Equipment Rental

C. Cost of Printinq PWD and Contracts

D0 Materiel and Supplies

E. Cost of Mail

F. Data Service (Key Punch, Sort, the Variable Automatic
Data Processing Costs Associated with Each Function)

B-5 I
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G. Personnel Support (Civilian Personnel Office) Totals.$

V. TOTAL VARIABLE COST TO PROCURE

Sum of Direct Labor/ADP Cost at MRC ____

Sum of Direct Labor/ADP Cost at DCASAR ____

Sum of Labor Benefit Cost ____

Sum of Indirect Labor/Support Costs

TOTAL

B- 6
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APPENDIX C. VCP COMPUTER PROGRAM DOCUMENTATION

This appendix contains 4 sections as follows:

!!j

SECTION C-i: VCP Computer Program C-2

SECTION C-2: Example of Directorate Input File C-9

SECTION C-3: Example of Parameter Input File C-1O

SECTION C-4: Sample Output C.11

C-1



w',;(: TON C-I. VCP.l COMPUTE'R F I (.0(IYAM

c VARIABLE COST 10 PROCURE (VCP)
C
C THIS PROGRAM IS USED TO DE.'(MINE 1HE VCP PARAMETRAG.
c IT CALLS UPON 15 DIFFERENT INPUT FILES, 14 OF WHICH CONTAINC SPX.CIFIC DATA FOR VARIOUS DIRECTORATiWSOFFICFS.
c THIý OTHER FILE CONTAINS ALL OTHER PARAMETERS NEEDLED TO1
C EXECUTE THIS PROGRAMl INCLUDING SUCH THINGS AS AVERAGE
(1C SALARIES PER ORADE LEVEL, NUMBER OF PWDS PROCESSED, ECT.c
C EACH DIRECTORATE/OFFICE FILE IDENIFIES: A) GRADE LEVELS
C (IM. GS11), B) NUMBER OF SLOTS AT THAT GRADE, C) PERCEtNT
C OF TIME SPENT ON PROCESSING SOCONDARY ITEM4 PWDS, D) HAT-O
C OF 1WYFORT TfO PROCESS ONE LDV PWD VERSUS ONE HDV PWD,
C AND E) OFFICE SYMBOL (E•. DRSAR-PCS-S).
c
C THE INPUT FILE ' TITLED "PARAMS" (SHORT FOR PARAMETERS) INCLUDLS:
C A) THE YEAR OF '11E BUDGET DOLLARS, B) SALARIES kOR 'ME GENERAL
C SCHEDULES, STEP 5, FOR GS01 THRU CS15, C) SALARIES FOR OFFICERS
C 01 THRU 07, SALARIES FOR ENLISTED El THRU E9, D) NUMbER OF LDV AND
C HDV SECONDARY ITPM PWDS PROCESSED IN A YEAR PERIOD, E) ANNUAL ADP
(11 COSTS, F) ANNUAL SUPPLY COSTS IN -PC AND -LE, PLUS TTAL AUIf'hORiZED
C PERSONNEL IN -PC, G) ANNUAL LONG DISTANCE PHONE CALLS IN -FCS,
C H) ESTIMATED POSTAGE COST PER PWD, I) TOTAL NUMBER OF PERSONNEL SaHVED
C BY THE CIVILIAN PERSONNEL OFFICE, AND G) DCAS COST FOR LDV AND
C HDV PWDS.
c

REAL NPWDLNPWDII
REAL LDCALL
REAL LABBEN
REAL*8 COST
DIMENSION OSS(15), OFF(7), ESAL(9) COST(14,4), CODE(14), TOT(4)
I)IMENSION LABBEN(O),ENPL(014), ENPH(14), ENP(14T
DATA ENPL, ENPH, ENP/42*O.0/
DATA TENPL,TENPH ,TENP/3*0.0/
DATA cosT/56 * 0.0/
DATA lIDT/4*O .0/
DATA CPOLT,CPOHT/2*O.0/
DATA S,O,E/.S.,.O.,.E./
DATA CODE/.MM., .PC.I ,N. .. CP.,.QA.,9.W . ,.GC.,. ms. ,.#PD.,.pP. ,.SB.,I

$ .SF.,.SL.,.CO./
C SL IS FOR SBALO AND CO IS FOR SAHRI-PT.

1:0
CALL SEARCH( 1,. PARIAMS.,1,O)
READ(5,18) YEAR

16 FORMAT(A4)
C
C INITIAIA,/E GENEHAL SCHEDULE SALARIES USING STEP S RATES,

DO 19 J=1,15

19 READ(5,20) GSS(J)
2U FORIMAT ( Ff. 0)

C-2
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HDO e1 ~1,f

I iNJiiAL1I.k IINDL. Nil) fIPWDL1, INDICAIdING 111E NUWblH (V [.A)V ihlil)
Th I ~~~~DV SeWNDAHY 1'IVi HEFiLaNISiWEN'1 iWI1Z PHUCESSED dY Allh~uivil

C $iEAPECT1VELY, DUllING A F1ý42AL YE~ARI (iý.G. FY6O).
lllAD(bo20) HPWDL

C
cU RVSOIGP;P(C3~ YAfC~~DRN ICLYAi~G "~)
C INITIALIZE PPWDL ANT) PPWDHl INDlGA1'1t'G 'ILIE NUMhJ OP' &'0NLiANY Iui~

BkEAD(5,20) PPWDL
HiEAD(5,20) PPWDII

C HE~AD 70TA, AOP COST FIOR ONE YEAR.

iý3 FORMAT(F8.0)
c
C RE~AD ¶IVIAL VUPPLY C)STS FOR A YEAH IN llIE PROCUREiMENT (8JUtek), $/?WD

fi C IiN LOGI.STICS E~NGINEERING (SUPLE) DlHbC'IOHATaS. ALISO HMAD) TOTAL
C AUTHORIZE~D PEOlPLE~ IN THE PROCURI"N' DIHE.CTORAL ('10T PC).

&;W5,24) SUPPCOT'0'PCISUPLE
;?4 FORMAT(F6.0,3XqF8-Uo3XF8.3)
(1HE~AD IOTAL. WiJN 1)ISNCE CALLS FUR A YkAH.

Rb.AI)(,20) LDCA.LL

C RkEAU 008Tr PEN~ PIL: [1W k)S'AUE.
1READ(0,26) RMA1,L

C HE~AT) 'IOTAL NTJc~djijl hXItPL SE~RVED B~Y CIVILlAN PERkSONNEL O~klCr.

C;
c READ COST PEH~ PWD E'uh UASR FlOH LDV AND HDV kNDS.

HLAD('3,25) DCASSLP,DCASflP
21. F0RHMAT(Fb. 2,3X, 18 -2)

CALL. SEAHICH(4,o,l,o)

L CPl04 AND CLOSI, F~ILE* kX,'TON.

G) 111 100
1 CALL SLAHCiI 01,0,1,0)'1 CLALL1 SEAKIIC (1,. PCWIILE. ,1,0)

3O '110 100
eý CALL. SEARCH (11,0,1,0)

C,4L, ShAhCI 1, .L IE 1
GO 'it) 100

C-3



*1 3 CALL SE~ARCH (14,0,1,0)
CALL SEARHCI (1,'CPP1LI;',1,0)

'4 CALL SEAHCH (J4,0,1,O)
CALL, 8KARCII ( 1, 'QAFILEi.' ,1 ,0)
Go 10 100

SCALL SEAHCII ('4,0,110)
CALL SlAI C H(,'M4,1O
GO 10) 100

6 CALL SEARCH ('4,0,1,0)
CALL %,ARCH (1,'GCFILE1,1,O)
GO IX0 100

7 CALL SEARCH ('4,0,1,0)
CALL SEAHCH (1,'MSFLLE1,1,O)
Go0TO100

(8 CALL SEARCH (4,1010)
CALL SEARCH (1 'DFILE',1,0)
GO 71) 100

9 CALL SPEARCH (41,0,1,0)
CALL SEARCH (l,'PPFILE',l,O)
G10 I 100

10 CALL SEARCH (14,0,1,0)
~1CALL SEARCH (lt'SBFILE',1,O)

11 CALL ESEAflCH (4,0,1,0)
CALL SEARCH (l,'SFFlLEf',,o)
Go 10 100

12 CALL SEARCH ('4,0,1,0)
CALL SEARCH (1 t'SBALOF',1,0)
GO TO0100

C
(I MAIN PROGRAM
c

100 1=1+1
c READ PERCENTAGE~ OF PHOVISIONING PWDS PI10CJý'SSED $3Y T1HE
C EMPLOYEES LIs=E IN THIS DITIEC'1ORATh FILib..

READ( 5,103) CP(:rHL, PC'rPRii
103 FORMAT(?5.2)

c
C, 1)IEBMINE '1OVAL NUM13ER OF PWDS PHOCESSED 13Y THIS OFFICE.

NPWDL, RV10DL + PCTPRL *PPWDL
NPWDH firPWDIH + PCTPHH *PFWDH

C DETERMINE PERCENT OF REPLENISHMENTr PADS TO TOVTAL PWDS
C THAT AHE PROCESSNI[) IN THIS OFFICE.

PCTRL =RPWDL / NPWDL'*1PCTRli RP`WDlI / 14PWDH
1%~ READ ('QO(,6,END:140) TYPE, 10, NSLOTSI APPPC'I, RL, RHi
106 FORMAT (?X,A1,1?,1X,I22,X.F3.2,.?X,F'3.2,2X,F3.ie)

C-4
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CDETEHMINE WEIGHI~rNG FACTOR (W~L AND WFH) BASED ON RATiO AIND
C THiE NUMBEH OF LIA' AND llDV PADS.

WF'Ph,(NPNIADL*RL)/( (NPWDL*RL)+(NýPWDH*RH))
WFII:1 .- WFL

c l*)1EHRMlNbE NUMBER OF IPWYEIW (EPL AND EPH) FOH EACH 'IDA LININ
CNUMB3ER WHNICHt EXPEND EFFORT IN PROCESSING SWCONDARY IT211

C REPLENISHMENT Pm.I.
EPlL =NSLOTS * APPPC'r 'WFL * I;L

X 2 NSLOTS it APPPC'1 WFH *PC'IRH

C SUIýtWRIZE THE NUMBHER OF EX.UIVAU~.NT EMPLflYEbZ PER DIRLCI'ORATE.
ENPL(I) mENPL(l) +EPL
ENPH(I) = WHOI) +AtiNs'HTv LEEPHHIHAEACONE

C1 ANNUAL SALWitES ARE DIVIDED BY 1.21 IN ORDER TO REWVb, ThlE COSTS

IF(TYPE.W"Q.S) SAL = 55(10) / 1.21
IFTYPE.40 SA =Q .0)I) 12
WIFTPE.EQ.E) SAL = 9AL(Io) / 1.21

C SUMMlARlIZE THE ANNUAL COST WXENDED PER DIRECTORATE.
COST(I,1) :COST(I,1) +SAL * EPL
COST(I,2) a COST(I,2) + SAL * E~PH

G X, H AVRAGE COSTS ARE COMPUTED FOR PROCESSING LDV AND HDV

COST(I 14) mCOST( 1,2) /hPW~Dl

14)TOT(J) c 1OT(J) + cosr(i,.J)
00 TO (lj2t3,ll,5,6,7q8t9,10o t121, 2,15O),I

150 CONTINUE
c
C SUMMARIZE FQUIVALENT NUMBER OF EM4PLOYEES FOR HEADQUART'ERS.

ENP(I) li2NPL(I) + ENPH(I)
'1ENPL rENPL + ENPL(I)
TENPH TENPH + ENPH(I)

155 CONTINUE
TENP =TENPL + TENPH

C OUTPUT SECT ION.

CALL SEARCll(k4,O,l,O)
CALL SEAHCH(2, .VCPOUT. ,P,O)

C- 5

00' ~ -



WR]'1k(!',1f)cD) YEAAH
1')U FO)IMAT(1d, .VAHIABL4ý: COST ItM PHOcUHE MOR SEGONMARY 'I1~al

* ,hrPLiLN1SVfiMENI rwrx; (iIN * ,AI,. !DLLAR6~) . ,/

4; j'L01 12?(.-. ),/1 x2( lWIND HDV PWIJS .,6X) ,/114.,

10 163 I1=113

WRITE(6, 180) TOT(3),T11=0),To'r1 ),TT(2)
180 FORM1AT(T15,7( .-. ) sT3017(.-..),T'45,9(. o-)T60,9(. ,/4~X,.TorALS.,

$ F11l.P,lIX,Fll.2,6X,Fll.OJ4X,Fll.o)

r, DE~TE~RMINE I.ABORII lENElý'ITS AT' 29% OF' LABOR OOSIS.

WHIdT(b,190) LAB,13,ABN4oL~iNlAbN2
190O kFORMAT(/T3,.2.SEN2p1Ts.,/'rs,.AI' 29%.,j'11.2t4X,F'11.2,6X,

$ F11.O,J4XoF11.O)
cDKEREEMINE PERCE~NT OF L.DV AND HDV M9D.

PTPWDL=NPWDL/ (NPWDL.NPWDH)
PTPWI)Hzl1. -PTPWDL.

c DETERMINE ADP COSTS IN EACH CAThX3ORY (LDV AND HD)
ADPWDL =ADPT / (RPIWDL + RPWDH)
ADPWDH =ADPWDL
ADPL'1 ADPWDL *RPWDL
ADPHT ADPWDH *RPWDVP
WHITE(6, 195) ADPWDL,ADPWDH,ADPUI,TADPHT

195~ F0MT(/rr3,.3.ADP.,3X,Fll.2,4X,F11.2,6X,F11.0,4X,F11.O)
c

c DeEREMINE SUPPLY CXWTS IN EACH CATEflORY.
c THE SUPPLIbS IN -PC ARE PR~ORATED ACCORDING TCO THE NUMkibR OF'
c EQUIVALENT M.PLOYEFES PROCLzSSING SWC0NDARY MMLZ PWIX3.
C TH14, SUPPLIES IN -LE ARE PRORATED ACCORDING TM THE NUMIJER OF
C PWDS PROCESSED iN E~ACH CATEGORY.

SUPLT*rSUPPC ( ENPL( 2) /TOTLPC )+SUPLE*RPWDL
SUPH'F:suJPPC'( E4Pii( 2 Y/TOPC)+SUPLE'RpWDH
SUPILP=SUPLT/HPWDL
SUP6P=3UPfIT/RPWDH
WRIT(6 ,200) SUPLP,SUPf1P,SUFLT,suPH'r

$F 11.0)
o
c PRO0RATE LtKj MUDTrANCE PHO1NE CALLS ACCORDING TO NUMBE~R OF
c SECONDARY ITEM' PWDS PROCE!SSED.

CALLLP =LDICALL / (RPWDL + RPWDH-)
CALLHP =CALLLP
CALLLT =CAfLLP *HPWDL
CALLIT =CALLHP RPWDH

c-6



05WRITE(b .205) CALLLP,CALLHP,CALLLT,CALLHT
25FOHMAT(T5,'13.LD CALLS' ,F7.2,I4XFll.2,6X,Fll.O,4X,F11.0)

TMALL=PMAIL~PWDL
'INAILH: PNAIL*RPNDH
WI3ITE(6,?10) PMA]'L,PMAIL.,ThAILL,T`MAILII

210 FORMAT('1'5,'C.MAIL',Fll.2t4XF11.2,6X,F11.0,4X,I"'11.O)
C
c A PERCE~NT OF 1ITI1 CIVILIAN PERSONNEL OFFICE (CPOi) IS ADDL.D Wt
C TH VCP PARAMETERS. THAT PERCENT IS FOUND FOR EACH DULLAH
C CATW~ORY B3Y DIVIDING THE EQUIVALM~T NUMBER OF~ iiPLOYEiLS BY THEI
c TIOTAL NUMBER OF E1MPLOYELS SERVED BY THE CPO, AS FOLLOWS:

PCTL=TEiNPL/TOT'PLE
PCTH=TENPH/TOTPLE
CALL SEARCH (1,'CPOFlL , 190)

C (BOTH LEAVE; AND HEALTH BENEFITS).
IF(TYPE.EQ.S) SALzGSS(IG) / 1.21 0 1.29
IF(TYPE.EQ.O) SAL:OFFIG) / 1.21 1.29
IF(TYPE.EQ.E) SALmESAL(IG) / 1.21 *1.29

C
C DETERMINE TOTAL APPLICABLE; COST FOR CPO.

CPOLTvCPOLT +SAL*NSLOTS*PCTL

.1 CPOHTmCPOHT + SAL*NSLOTS#PCTH
230 CALL SEARCH(4j.OtlO)

c
C DETERMINE COST PER FWD FOR CPO.

CPOLP=CPOLT/PPWDL

CPOHP=CPOHTr/HPWDH
WRITE(6,2LiO) CPOLPCPOHPCPOLToCPOHT

2~40 FORMAT(T5,'D.CPO',1XF11,2,J4X,F11.2,6XFll.O,4XFlI.0)

SPTlLPzSUPLPl + CALLLP + AilL +CPOLP
SPTHP=SUPHP +CALLHP +, Ft4AIL + CPOHP
SPTLT:SUPLT + CALLL¶1 + 11IAILL + CPOLI'
SPTHT:SUPH'r CALLHT +. TKAILH +e CPOHT
WHITE(6 ,245) SPTLPISPTHP,SPTLT,SPTHT

$ Fll.2,I4X,F11.2,6X,Fll.O,14X,Fi11.0)
c DETERMINE ANNUAL DCASH (flSTS

250 :DCSIPHPD
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C DIi L:HMNi~VARIABiLE COST T'O PROCURE IoTALS.
VC,-'PuP'OT(3) + I.AlIbhILN(3) + ADPWD)L+ SPTLP + DCALLP
V2'PIIP=TOT(II) +l~jAbbN(i) + AI)PWT)li+ SPTHP + DCASHP
VCPLI':h101( 1) + LABUIEN( 1) + ADPL.T + SP'rLT + VDCASI T
VCPtIITrTOT(,?) + LABBIEN(2) + ADPHT + SPTHT + DCA.H 'S[II

MO6F0HMAT(///T2O,.1EQUIVALiLNT NUMI3EH OF WiPLOYEES.t//Tl8q. LDV NVIDS.

$5X,. HDV PW,) .5X I TTAL.)
DO 26 121,13

2ý65 WHITE(.rO,) CorDE(I),SNPL(I)oENPH(l),ENP(l)
2!70 FOflXAT(8XA2t,'XF10.2,6X,Flo.2,3XFlO.2)

WRITE%(6 ,275) '[ENPLjTE'NPH,TENP

CALL %IAH0H(4sQo2,0)
CALL EXYT
END

ij
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SECTION C-3. EXAMPLE OF DIRECTORATE INPUT FILE

POSITION NSLOTS PERCENT RATIO' OFFICE SYMBOL

GS-12 1 25% 1.0 1.0 DRSAR-XXXX

0-3 2 60w 0.0 1.0 DRSAR-XXXX

E-7 3 75% 1.0 0.0 DRSAR-XXXX

GS-04 1 50% 1.0 2.0 DRSAR-XXXX

The above sample input file means the following:

a. POSITION: Identifies a grade level for both civilians and
military.

b. NSLOTS: Identifies the number of personnel at the specified
grade level.

c. PERCENT: Identifies the percent of time (both direct and
indirect) which is expended in processing secondary item PWDs.

d. RATIO: Identifies the ratio of effort to process one LDV
PWD versus one HDV PWD. A ratio of 0.0 to 1.0 means that all effort
is expended in processing HDV PWDs. A ratio of 1.0 to 2.0 means
that twice as much effort is expended in processing a HDV PWD as
compared to processing a LDV PWD.

e. OFFICE SYMBOL: Identifies the office where the people work.

C-
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lk'UTI.0 C -3. EX1AMPLiL OF PANNEIl-H INPUT VLF36. G:6-2,LSTL- P

110673~. GS-11,ST1P 15

130'A. )()-' ,Y1P
3b3?(~ GS13STEP 5

5U2 3( OS- 11 STE 5

NY1(3. 06- 1,d'L
63?31. GS- 1,SE

L J16O01. 0-P
319Y)77. 0_

5,V129. 0-7

10578. I-
11450. E-3
1 27I48 *

234 1 9. IL~-
279 10. -E-9

5 3,ý3. # OF U)V SLUGONV.ARY VITIH REPLIM1S1IMNT PIWIS
il12>: * ft OFP'~ 6IY CU~NLDAIY 1i~'W REPLJENISHNF14T PWLS
3723j. 0 OF LDV SECONDARY 1'1IV PROVISIONiNG PWDS
10PI1. ft OF IiDV S&OUNVDIUY IT&2~ iPtOVLINIUNlN PWDS
71303 1. TOTAL ADPh CCX3S FOH A YE~AR PEHIOV.
r,13'U . ý3 1. 4.9b~ YhLY SPLY $ 1N -PC:TUT lil-,PKIVWIM iN -wý

1197. YRLY LONG DISTANCE~ TELLPIIONE CALL8 -PC
,1.99 'IA(h cosr EH Pw

743U0. TOTAL 0 SLIHVLI) 13Y CIVIUiAN PERSONNM.L UFFICFE
93.78 3?2.3'1 DCAS COST'
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U'; G-11. AM'9.PL OUIPUT
it

VA\ I iIAL,ub , GO ' '|T U PIX ', D, I LCU>4)HY I I '-"I iNi:,T MII', , F I ib61 ,L %Id, )2

COST PER PWD ANNUAL CUUOI

LDV MFD3 HDV FWDS LDV PWDS HI)V equs

1 3, "7 321,99 oU346. 0d3?.O'(.

PC 157.2 /56 416 b37096. I~b.4

LE 416.15 43.319 245b33. L7u I.
CP 40.73 46.12 246562. b6.3931.
QA 57.. 3044. 121441..

O'IA, PI.5 1I. 31 697U. P7791b0.Gc 0.0O0 13.")u u. 211 -13.
HIS; O. 34 0. 34 17/93. '115,

• 3,?1 3.21 1MIN9, ubug,

PP I 1.,57 23939 114839. 431e,1,
"1.PY 0.,71 9.70 3763. 1O5743,•O,0.O,11 589. 235,

.1 0. Olt 04.2b 38d. g•ub'

TOTALS•3 447 65 1281.50 8. 2( 19 1bu,

2. F.ik;N bLi[l'lb
AT11 2.9% 12().82 371,61 69102U.3 768ý)U?.,

9.78 9.81 .,2219. 2U6 l

ASPLYS 6.34 9.75 3 3 728, -. Ro).

b. LD CALLS U. 16 0.16 856. 934 1.
C,- AI L 7.99 7,99 42531,- 16 ý .".),

,.i•8"31 U 34 445'.5. 431()U.

'I10 ALS 22. b5 38.;)4 121650. 8I 1u

'..DCASR• 93.78 .•,37491, 4b.

ST' LV(:P 703,9 1 ;'023,4b 37145904. 4293761.

C-11

I,:

II ,



I~kI

I I !

Appendix D

ANALYSIS OF PRONS

...-



APPENDIX D. ANALYSIS OF PRONS.

This appendix presents the characteristics of the types, quantities,
and dollar values of PRONs processed at ARRCOM during FY80. The data on
-issued PRONS were extracted from the Materiel Acquisition and Delivery
File (MADISS File) of the Commodity Command Standard System (CCSS) on
November 24, 1980. The following data elements were extracted from the
MADISS File:

1. Procurement Request Order Number (PRON): a data chain used
for identifying a procurement work directive (PWD)/work ordering
documents and for controlling transactions.

2. PRON Amendment (PRON-AMD): a number used to identify a
specific document that is changing the original.

3. Date Ordered (DT-ORD): the date on which a PWD, Delivery
Order, or MIPR is generated. This date is not changed, evenif the PRON is updated by subsequent amendments.

4. Delete Code (DEL-CD): indicates whether a PRON has been"2 cancelled.

5. Financial Inventory Accounting Code (FIA-CD): used for
establishing and maintaining monetary accounting for materiel,
supplies, and equipment held as stock on records of property
accountability In the Army supply system. Used also to identify
a provisioning PRON and the weapon system the part is ordered
for.

6. Total Order Amount (TOT-OR-AMT): the total dollar value of
a PWD, Military Interdepartmental Purchase Request (MIPR) or
Delivery Order Line Item. This amount is calculated by
multiplying total order quantity by the current price.

The data were used in the following manner:

1. By keying on the date ordered (DT-ORD), a file was estab-
lished for PRONs initiated in FY80.

2. By keying on the delete code (DEL-CD), PRONs which had
already been cancelled before 24 Nov 80 were separated from
the rest.

3. By keying on the second position of the FIA-CD each file
was subdivided into the files for Army Stock Fund 1ASF) and
PEMA Secondary Item PRONs, Ammunition PRONs, Principal Item
PRONs, and 0 & MA PRONs.

D- 1
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4. By keying on the third position of the FIA-CD for the second-
ary item files, the provisioning PRONs were filed separately.

5. By keying on the fourth and fifth position of the FIA-CD
for the provisioning PRONs, data for specific weapon systems
can be identified.

6. By keying on the Total Order Amount (TOT-OR-AMT), all files
were sorted so that the lowest dollar valued PRON came first
and the highest dollar valued PRON came last.

7. Once these files were established,

a. The total number of PRONs and their total dollar
value were obtained for each file, and

b. Statistics were obtained for each file which showed
the cumulative number of PRONs which were less than
specified dollar values, along with the associated
cumulative dollar amounts of those PRONs. The cumula-
tive percent of the total were also shown for both
categories.

The results of the above process for FY80 data are shown in
Tables D-1 through D-13. Similar results for EY77, FY78, and FY79
are displayed in several DRSAR-PES Memorandig' (the computer programs
used to obtain the results are also documentedb). The data in the
tables are for FY80 active PRONs (as of 24 Nov 80) for the following
categoriest

Table 0-1: Summary of FYBO PRON Data

Table D-2: ASF PRONs valued > $1OK

Table D-3: ASF PRONs valued < $1OK

Table D-4: ASF PRONs (no dollar limits)

Table D-B: PAS PRONs valued > $1OK

Table D-6: PAS PRONs valued < $1OK

NMFR, DRSAR-PES, 18 JUN 1979, subject: Analysis of PRONs Which Were
Initiated During FY78 and FY77.

bMFR, DRSAR-PES, 29 APR 1980, subject: Analysis of PRONs Initiated at
HQ, ARRCOM.

D-2
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Table 0-7: PAS PRONs (no dollar limits)

Table D-8: Secondary Item PRONs (ASF + PAS)

Table D-9: Secondary Item PRONs, provisioning only

Table D-10: Secondary Item PRONs, excluding provisioning PRONs

Table D-11: Principal End Item PRONs

Table D-12: Ammunition PRONs

Table D-13: 0 & MA PRONs

D-3
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TABLE D-2 FY80 DATA FOR ACTIVE (AS OF 24 NOV 80) ASF ITEM PRONS VALUED , $1OK

t.ILPRON CUM #OFPRONS CUM % OF PRONS CUM $AMT CUM % OF $ AMT

1OK 1 10K

15K 597 22% 7" 3%

20K 933 36% 131 6%

50K 1,809 69% 46M" 17%

lOOK 2,204 85% 689 29%

200K 2,392 92% 951 40%

500K 2,528 97% 1381f 58%

1 2,571 98.7% 168P" 71%

5M 2,605 99.96% 2 30F" 97%

6,539 2,606 100% 2369 100%

A I

It

p



TABLE D-3. FY80 DATA FOR ACTIVE (AS OF 24 NOV 80) ASF ITEM PRONS VALUED < $10K

$ AMT/PRON CUM # OF PRONS CUM % OF PRONS CUM$ AMT CUM % OF $ AMT

50 149 2% 4K

1O0 484 5% 32K 0.1%

500 2,487 28% 545K 2.5w

1K 3,774 43% 1.5K 7%

2.5K 5,660 64% 4.6K 21%

5K 7,249 82ON 10.3K 48%

1OK 8,829 1000% 21.7K 100.o

D-6
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TABLE D-4. FY80 DATA FOR ACTIVE (AS OF 24 NOV 80) ASF ITEM PRONS .

$.AMT/PRON CUM # OF PRONS CUM % OF PRONS CUM $ APT CUM % OF $ AMTI

50 149 1% 4K

100 484 4% 32K

500 2,487 22% 0. 5 ]O 0.2%

1K 3,774 33% 1.5m 0.6%

2.6K 5,660 49% 4.5I 1.8%

SK 7,249 63% 106 4%g

10K 8,830 77% 22  " 8%15K 9,426 82% 29N 11%

20K 9,762 85% 36 M 13%

50K 10,638 93% 62R 24%

100K 11,033 96% 90*9 35%

200K 11,221 98% 1179 45%

SOOK 11,357 99.3% 1599 62%

1 1 ,4 0 0 9 9 .7% 1 9 0O ' 7 4 %

5F 11,434 99.99% 251 ' 97%

6.5A 11.435 100% 25819 100%
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TABLE D-5. FY80 DATA FOR ACTIVE (AS OF 24 NOV 80) PA SECONDARY PRONS VALUED > $10K

A AMT/PRON CUM # OF PRONS CUM % OF PRONS CUM $ AMT C4M % OF $ AMT

15K 57 11% 0.7* 0.8% .B

20K 9s 18% 1.49 1.6%

50K 235 43% 6W 7%
lOOK 366 66% 159 16%

200K 435 80% 269 29%

500K 506 94% 481 54%

1-M 532 98% 65M 73%

5R 540 99.8% 82"M 93%
6.6,f 541 100% 88Ki 100%

I
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TABLE D-6. FY80 DATA FOR ACTIVE (AS OF 24 NOV 80) PA SECONDARY PRONS VALUED < $1OK

, AMT/PRON CUM # OF PRONS CUM % OF PRONS CUM $ AMT CUM % OF $ AMT

50 5 2% 0.2K ,'.,

"100 7 3% 0.3K

500 22 10% 4K 0.5%

1K 33 15% 12K 1.3%

2.5K 71 33% 83K 9%

5K 139 64% 332K 37%

1OK 216 100% 89BK 100%

D-9
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TABLE D-7. FY80 DATA FOR ACTIVE (AS OF 24 NOV 80) PA SECONDARY PRONS

$_AMT/PRON CUM 0 OF PRONS CUM % OF PRONS CUM $ AMT CUM % OF $ AMT

50 5 0.7%

100 7 0.9% f r,

500 22 3% 4K

1K 33 4% 12K • .1

2,5K 71 9% 83K 0.1%

SK 139 18% 332K 0.4%

IOK 216 29% 895K 1%

15K 273 36% 1.69 2%

20K 311 41% 2.3"9 3%

50K 451 60% 6.99 8%

lOOK 572 76% 15N 17%

200K 651 86% 26R 30%

500K 722 95% 481 54%

im 748 98.8% 66R 74%

5 756 99.9% 839 93%

6.6M 757 100% 899 100%
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TABLE D-8. FY80 DATA FOR ACTIVE (AS OF 24 NOV 80) SECONDARY ITEM PRONS

dAMT/PRONS CUM # OF PRONS CUM % OF PRONS CUCU % OF AMT

50 154 1% 4K

100 491 4% 32K

500 2,509 21% 0.51T 0.2%

1K 3,807 32% 1.5 0.4%

2.5K 5,731 47% 4.6N 1.3%

SK 7,388 61% 119 3%

10K 9,046 74% 23A 7%

15K 9,699 80% 31N 9%

20K 10,073 83% 37f 11%

50K 11,089 91% 691 20%

100K 11,605 95% 106F 30%

200K 11,872 97% 1439 41%

500K 12,079 99.1% 2089 60%

Ii 12,148 99.6% 256w 74%

12,190 99.98% 3349 96%

6.69 12,192 100% 3479 100%

Ii
0-11
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TABLE D-9. FY80 DATA FOR ACTIVE (AS OF 24 NOV 80) SECONDARY IT,4M PROVISIONING PRONS
$A•.MTPR.ON CUM # OF PRONS CUM-% OF PRONS CUM_ S AMT 9UM % OF .AMT

so 84 2% 2KH 100 241 5% 15K

500 1.418 30% 0.39 0.3%SK 2,028 43% 0.79 0.6%

2.5K 2,781 59% 2A 1.7%
5K 3,299 69% 4R 3%
10K 3,723 78% 79 6%

= 15K 3,897 82% 9pr 7%

1.. 20K 4,001 84% 1 I1 9%

50K 4,354 92% 229 19%
1OOK 4,527 95% 34R 29%
POOK 4,625 97% 48O 41%

500K 4,704 99.1% 74A' 63%
19 4,736 99.8% 960f 82%

4.6q 4,747 100% 116R 100%
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TABLE D-10. FY80 DATA FOR ACTIVE (AS OF 24 NOV 80) SECONDARY ITEM PRONS,
EXCLUDING PROVISIONING PRONS

$ AMT!PRON CUM # OF PRONS CUM % OF PRONS CUM $ AMT CUM % OF $ AMT

50 70 1% 2K

100 250 3% 17K

500 1,091 15% 0.24 0.1%

1K 1,779 24% 0.81? 0.3%

2.5K 2,950 40% 2.79 1%

5K 4,089 55% 6,89 3%

1OK 5,323 a 71% 169 7%

15K 5,802 78% 22M 9%

20K 6,072 82% 26M 11%

50K 6,735 90% 47M 20%

lOOK 7,078 95% 719 31%

200K 7,247 97% 95R 41%

500K 7,375 99.1% 1349 58%

IF 7,412 99.6% 1609 69%

5' 7,443 99.97% 2179 94%

6.69 7,445 a 100% 2319 100%

&A total of 7,445 secondary item replonishment PRONS were initiated at HQ, ARRCOM
during FY80, of which 5,323 were for PRONS valued less than $1WK each, and 2,122
were for PRONS valued $10K each or over. These quantities were used throughout
this report to help determine the variable costs per PWD.

0-13
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TABLE D-11. FY80 DATA FOR ACTIVE (AS OF 24 NOV 80) PRINCIPAL END ITEM PRONS

SAMT/PRON CUM # OF PRONS CUM % OF PRONS CUM $ AMT CUM % OF$ AMT

50 58 2% 1K

100 104 4% BK r1

500 342 12% 76K

1K 550 19% 0.21m

2.5K 863 30% 0.86 0.1%

1,153 41% 2M 0.2%

1OK 1,441 51% 4M 0.4%

15K 1,B91 56% 61f 0.7%

20K 1,692 60% 8M 0.9%

50K 2,025 72% 18M 2%

lOOK 2,250 79% 35M 4%

200K 2,442 86% 63M 7%

500K 2,627 93% 121M 14%

i1 2,692 95% 167M 19%

5M 2,796 99% 409M 46%

66M 2,831 100% 8961M 100%
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TABLE 0-12. FY80 DATA FOR ACTIVE (AS OF 24 NOV 80) AMMUNITION PRONS

$ AMT/PTRON CUM # OF PRONS CUM % OF PRONS CUM $ AMT CUM %-OF-$ A.MT

50 207 4% 5K

100 329 6% 14K

500 707 13% O,1w *

"1K 983 19% OA3R•

"2.5K 1,486 28% 1w 0.1%

5K 1,930 37% A 0.2%

IOK 2,368 45% 6R 0.4%

15K 2,672 51% 1.0w 0.7%

"20K 2,880 55% 13'R 0.9%

50K 3,592 68% 37W 2.6%

lOOK 4,044 77% 709 4.8%

200K 4,436 84% 1279 9%

500K 4,839 92% 257wr 18%

i1 5,036 96% 3991 27%

51R 5,240 99% 8331 57%

68F 5,284 100% 1,450'0f 100%
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TABLE 0-13. FY80 DATA FOR ACTIVE (AS OF 24 NOV 80) O&MA PRONS

$ AMT/PRON CUM # OF PRONS CUM % OF PRONS CUM j$ AMT C -W %-OF. $,AMT

50 20 3% I,

100 24 4%

Soo 70 11% 16K 0., .
IK 103 16% 41K 0.1%

2.5K 176 27% 0.22 0.2%
5K 245 38% 0.4 " 0.6% = .

10K 336 62% 1.19 1.7%

15K 385 59% 1.8M 2.6%

20K 413 63% 2.3R 3.3%

50K 492 75% 4.8M 7.1%

lOOK 544 83% 8.79 13%

200K 580 89% 149 21%

500K 624 96% 29A 43%

19 637 98% 399 58%

5- 651 99.8% 61N 90%

79 652 100% 68N 100%
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APPENDIX E. DATA FOR LABOR COSTS

This appendix contains the data for labor costs for each of
the directorates/offices involved. Shown is the office symbol, ,
name, portion applied, ratio, and function, where: I

a. The portion applied is the percentage of time spent on
processing Secondary Item PWDs.

b. The ratio is an estimate of the amount of time spent on '
processing one (1) LDV PWD versus the effort expended on processing A
one (1) tHDV PWD. Example: a ratio of 1 to 2 means that twice as
much effort is expended in processing high dollar value PWDs as
opposed to low dollar value PWDs. A ratio of 0 to 1 means that
all effort in a particular area is expended in processing high
dollar PWDs.

c. Function is a brief description of the type of work per..
formed which is applicable to the procurement process,

The above data, specifically the portion applied and the ratio,
are used In conjunction with the number of LDV and HDV PWDs processed
in order to determine the actual effort expended in the two cate-
gories.
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APPENDIX F, DATA FOR ADP COSTS

This section presents the CCSS applications which totally/partially
contribute to the cost to procure. Since these applications are run
periodically, the direct labor of computer operators is not included.
However, since the length of the run depends on the nuhtiber of PWDs, the
Central Processing Unit (CPIJ) time is considered part of the Variable
Cost to Procure (VCP).

Each paragraph below contains the application number, title,
description of applicationa, the cost for CPU time for FY79, and the
portion applied to the VCP parameters. The cost for CPU time is
obtained from the Value Computing Inc. (VCI) FY79 Computer Billing
Report. These costs arg Inflated to FY81 dollars using a composite
escalator equal to 1 .23 . The number of secondary item replenishment
PWDs initiated in FY79C equaled 9,471 46% of total PWDs initiated that
year), while the total number of PWDs (secondary item, principal end
items, and ammnunition PWDs) equaled 20,511.

Number 404 - Requirements Control Process
Description: Records requirements to be placed on contract; assures

availability of funds-; prepares delivery orders for the contracting
officer's signatur.,

Cost of CPU Time: $26,070 in FY79 ($32,066 in FY81 dollars)
Applied Percentage: Number Secondary Item PWDs 4. total number PWDs
Applied Cost: $32,066 X 46% a $14,750

Number 405 - CCSS MILSCAP/Interface
Description: Commercial contracts process and procurement due-in

processing; generates PWDs,Cost of CPU Time: $27,987 in FY79 ($34,424 in FY81 dollars)
Applied Percentage: Number Secondary Item PWDs 4 total number PWDs
Applied Cost: $34,424 X 46% - $15,835

Number, 406 - Financial Fiscal
Description: Processes program and funds for ASF, financial input,

accounts receivable, and ASF status of funds.
Cost of CPU Time: $5,804 in FY79 ($7,139 in FY81 dollars)
Applied Percentage: 100%

aReference CCSSOI 18-401, Applications Overview, 16 Oct 79.

bDF, DRSAR-CP, HQ, ARRCOM, 10 Sep 80, subject: Inflation Guidance,

Incl 7, Operations and Maintenance.

C'MFR, DRSAR-PES, 29 Apr 80, subject: Analysis of PRONS Initiated at

HQ, ARRCOM

F-1
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Number 418 - Pre-Supply Control Study Update
Description: Validates stock number of incoming transactions and

accomplishes all NSNMDR updates necessary for SCS process.
Cost of CPU Time: $10,044 in FY79 ($12,354 in FY81 dollars)
Applied Percentage: Portion which updates sector 10 of NSNMDR

(estiiated as 10%)
Applied Cost: $12,354 X 1061 - $1,235

Number 420 - Supply Control Study (SCS) Review and Computation
Description: Extracts active NSNs from NSNMDR and performs the

SCS review and computation; updates the DRD file, feeds data to SCS
application.

Cost of CPU Time: $10,606 in FY79 ($13,045 in FY81 dollars)
Appliod Percentage: Portion which leads to recommended buys or,

cutbacks in Application #532 (14.7%; refer to Table F-l)
Applied Cost: $13,045 X 14.7% a $1,918

N•umber 421 - Supply Control Study (SCS) Format and Print
Descriptiun: Formats and prints SCS and PWDs
Cost of CPU Time: $8,443 in FY79 ($10,385 in FY81 dollars)
Applied Percentage: 100%

Number 471 - Standard Automated Bidders List (SABL)
Description: Produces the SABL, adhesive mailing labels, and/or

nknagement reports upon request from the prrocurement contracting officers.
Cost of CPU Time: $16,507 in FY79 ($20,304 in FY81 dollars)
Applied Percentage: Number Secondary Item PWDs : total number PWDs
Applied Cost: $20,304 X 46%- $9,340

Number 511 - Procurement Aging and Staging System (PASS)
Description: Tracks PWDs
Cost of CPU Time: $1,283 in FY79 ($1,578 in FY81 dollars)
Applied Percentage: 100%

Number 518 - Work Ordering and Reporting Conmunicatlons System (WORCS)
Description: Provides a method of recording WORCS obligation and

PWU performance data in the MAD file; establishes contractual dues-in
from procurement and providea data for lead time and pricing information
in the NSNMDR.

Cost of CPU Time: $2,208 in FY19 ($2,716 in FY81 dollars)
Applied Percentage: Number Secondary Item PWDs • total number PWDs
Applied Cost: $2,716 X 46%% $1,249

Number 521 - Contract Input Data Entry System (COIN)
Description: Accepts contract data; output of this goes to

Applicatlion #405, CCSS MILSCAP/Interface.
Cost of CPU Time: Unknown
Appl led Percentauje: 100%

F-2



Number 532 - Requirements Determination and Execution System
Description: Supply control simulator; develops SCS
Cost of CPU Time: $11,073 in FY79 ($13,620 in FY81 dollars)
Applied Percentage: Number SCS with recommended buys and cutbacks 4

total number SCS. (70.5%; refer to Table F-1)
Applied Cost: $13,620 X 70.5% a $9,602

Number 542 - Army Remote Terminal Inquiry System (ARTIS)
Description: Used to research problems, etc.; also used to enter

procurement input data via DIVIT for manually processed PRONs.
Cost of CPU Time: Unknown
Applied Percentage: Time for DIVIT + total time

Number 558 - EOQ/VSL Simulation
Description: Management tool for item managers; used to show impacts

of changes parameters to recommended buy quantities.
Cost of CPU Time: Unknown and considered negligible

,-
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APPENDIX G. DATA FOR SUPPORT COSTS

This appendix contains the background information on support costs
"and how portions are applied to the VCP parameters. Basically, the
total budget in a given office is obtained, say for materials and
supplies, and then the equivalent number of personnel in that office
which process Secondary Item PWDs is determined (i.e., if two employees
each process PWDs 50% of their time, together they are equal to one
equivalent personnel). Then the office supplies are prorated according
to the number of equivalent personnel processing PWDs versus total
number of personnel in that office. The equivalent number of personnel
is one of the outputs of the computer program documented in Appendix C.

I. Materials and Supplies

Prccurement Directorate: Total budget $51K for FY79 ($62,73K in
FY81 dollars).

Based on number of personnel processing LDV and HDV Secondary Item
PWDs versus total number in the Procurement Directorate, applicable
costs are:

$/PWD # PWDs Annual Cost

for LDV PWDs 1.38 5,323 $ 7,346
for HDV PWDs 4.79 2,122 $10,164

Logistics Engineering Directorate: Total budget of $272K for FY79
of which 67% or $182K is in support of processing all PWDs, including
Secondary items, principal items, and ammunition. The percent applied
to Secondary Item PWDs is found as follows:

An average of 10 aperture cards per Secondary Item TDP times an
average of 20 bid sets required per TDP times total number of Secondary
Item Replinishment PWDs (9,471 in FY79)a divided by 9M IBM cards consumed
in FY79 equals 21%,

Therefore, 21% X $182K = $36K in FY79 dollars ($47K in FY81 dollars)
is spent in support of Secondary Item PWDs, which Is prorted as follows:

cost/PWD - $47K/9,471 * $4.96/PWD

$/PWD # PWDs Annual Cost

for LDV PWDs 4.96 5,323 $26,402

for HDV PWDs 4.96 2,122 $10,525

aData obtained from the Materiel Acquisition and Delivery Issued (MADISS)
File, Sector 00, Segment 201.
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2. Long Distance Telephone Calls:

Procurement Directorate, in the division processing Secondary Item
PWDs, had a telephone bill totalling $973 in FY79 ($1,197 in FY81 dollars)
for commercial long distance calls, prorated as follows:

$/PWD #PWDs Annual Cost

for LDV PWDs 0.16 5,323 $ 856

for HDV PWDs 0.16 2,122 $ 341

3. mai lI:

Per phone call with the chief in DRSAR-PCP-S, it was found that there
were 89,368 packages mailed in a year from the Procurement Directorate, at
an estimated cost of between $1.75 to $2.00 per package. From this the
"following is determined:

a) Total cost for mall service w 89,368 mailings/yr X $1.875/mailings
$167,565/yr

b) Since the total number of PWDs initiated in FY80 - 20,959 (see appendix
D, pg D-4); cost per PWD = $167,565/yr ÷ 20,959 PWDs/yr - $7.99/PWD

c) Cost for replenishment actions is then:

$/IWD #PWDs Annual Cost

for LDV PWDs 7.99 5,323 142,531

For HDV PW~s 7.99 2,122 $16,955

4. Personnel Support: As per guidance of AR 710-1, a percent of the
Civilian Perso nel Office (CPO) was included in the VCP parameter. This
percent, determined by dividing the equivalent number of personnel process-
'ing Secondary Item PWDs by the total number of personnel supported by the
CPO, was found to equal 4%. The total applicable cost for a year is
$87,701, which is divided as follows:

$/WD #PWDs Annual Cost

for LDV PWDs 8.37 5,323 $44,535

for HDV PWDs 20.34 2,122 $43,166

5. Equipment Rental: Most equipment rental is in the Logistics
Engineeri'ng Drectoratewhere it's used in reproducing bid sets. It was
determined that even if the secondary item workload was reduced by 50%,
the same amount of equipment would be required to support the principal
items, ammunition items, and the reduced secondary item workloads. The ii
other significant equipment rental is in the word processing area of the
Procurement Directorate. However, the same argument as above holds true
and this cost was not included.
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